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ABSTRACT .

, Dun_nfr tha period 16 Au'rust thmuon 27 Septemher 1974, sampling for
Longa peaZeL was conductad aboard the R/V DAN MCORE in the oceanic waters

southarnmost' porticm of the study area. .

‘of North Carolina and Virginia. ~Loligo pealai were mos

September was t

t abundant in the
he wonth of maximum

abindance. During both August and September, maximum abundance of L. peclaif:
was found to be in L.heQQO-IOO fm (73-183 n) depth zone. o :
catches occurred at 13" C. Length frequency data showed that a 10 cm modal

Optimum log mean

‘peak, representing squid less than one year old, dominated the offshore catches.

A standard No. 41 Yankee trawl proved to be slightly more efficient r.han the . ‘

experimental 1517 (45 1 m) wing trawl.
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INTRODUCTION

Recent investigations of the American lobster (Homarus americorus)

. aboard tha Research Vessel DAN HOORE in North Carolina and adjacedt watexrs

durlng the period July, 1972 — Dacember, 1973 resulted in significant in-
cidental catchas-of long-fiened squid (Loligo peclei). Thesa catches, when
evaluated along with data of other‘squid.investLgations in North Carolina o
(Serchuk and Rathjen, 1974;- Summefs,.l969), suggested that a pctéqtial re-mff

. source for North Carolina commercial fishermen might exist. On this basis, "

-1 s;udy of tha squld populatlon in oceanic ‘waters off Yorth Carollna and

Vlrvinia was underta&en. The ObJECtiVES-. (1) To collect ecoloaical and
blologzcal data on the long—finne& squid- durzno the late summer offshore
Yorth Carollna,'(Z) To d°31gn and evaluate trawl gear su;table for'the effec-
tive capture of the lonv—finned squid were net durlng the perlod of August

and Septemner 1974.~ ff S

?~«few»~¢{¢4#wé~MEIHODS*AND;MAIERIALS R

Tha R/V DAN MDOR“ made two ten—day cru*sas during the late Sumper 1974

one from 19 August through 30 August, and the other from 16 Seotember throu;h
27 September.q Each cruise. COBSlSted af two flve day segments. Tha first

five days of each crulse ‘was utilized to determlne geograpnlcal ‘and bathymetric- 'f

distribution of LoZLga p,aZaL . and for .clarity, was termed Phase I.. The

’"second five-day. segments of each cruise was utillzea to comparn gear effic1°ncy' L

and ermed Phasa TI.>W;

Sampling = o

Sampling was conducted in two‘phéses} _Phase'I sampling ocCurred in threéff?m

transééts, latitude 35° 45'N, 35° 15'N,,agd 36° 45'N. Within eabh traﬁsect, S
four depth zones were sampled: '2_0—301‘:'-:11 (37-55m) , 30-40fm (35-73m), 40=50Fm-

(73-S1m), aﬁd 50-100fm (91-183m) (Figures 1 and 2). The location of stations -
during Phase I insured stfa;ification by depth and latitude. The Phasa I |

sarplipg area consisted of 12 stations which wera samplad once each month. The
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' Phase II samplinrg aresa was determined from Phase I cai:ches; The- 'deéth zone‘" N
which produced the maximum abundance of 'LoZigo paaZéi was sampled from the
northern to the southern extent of the study area where the bottom type was
suitable. During the August segment of Phase II, the 50-100fm (91-183 rn) depth.-.-: )
zone was Sampled from ca. latitude 36° 33'N to 35° 45 N. During the September; e
segment of Phase II, the 40-50fm (73-91lm)} depth zonz was sampled from ca. »;.':'i
latitude 36° 45'N to 36° 13'N, and the 20-30fm (37-55m) depth zome from ca.
latitude 36° 10'N to 35%. 45N, - A complete list of station lor*at:z.ons. and per—
tinent data is shown in Table 1. - - "_'.'ﬁ.f-‘\'""-‘?

Two types of ‘sampling gear ware en;nlcyed during this study. a_'stzn‘da}:'_d '

No. 41 Yankee trawl and a 151' (46.1m) modified wing trawl, both having 1y

(3. 8cm) >st'retch”meshbin the cod'ends The latter was des:Lgnad and. constructed.

.. by Captain Fred Sm:.tb. and the crew of the R/V DA MOOR‘.. and has sho'—m to be.

-gations (Figure 3).7 All tows during Phase I wers of 30 ‘minute: dux:ation at €a.. -,
4.5 knots towing speed with a No. 41 Yankee trawl. : . - }

1
i
a highly efficient in the capture of pelagic enadromous fishes in previous investi—- l
1
Samplmg durmg the Phase II segment cons:.sted of successive alternate tows .
_‘of one hour duration at ca. 4.5 knots towlng speed w:t.th the 2 f\Io. lrl Yankee trawl ' l
and the 1517 (46.1m) modifled wing trawl. During the August segment: of Phase II
five tows with the No. 41 Yankee trawl and four tows with the wino travl wera
accomplished ‘Modifications of the wing trawl were necessary duri.no this’ period

bacause tue net. was "fishing” off the bottom. ' Sixz tows with the- ﬂo- 4L Yankee :ff"»

trawl, and fiv° tows with the modified wing trawl were'achlovod durinv the~-

’ Seotember seoment of Phase II.

"Collection of Materfal

Both ’LoZz.go pealez and ‘Tlex zZZecabrosus . were culled from the catch and
weighed., A subsample of apnroxlmately 200 squid was retamed w’nen available.'._ S
The species were separated, cowmted, and dorsal mantle lencths accordmc to - -

Hzefner (1964-) were obtained. Estimatad rﬂe_LO:Lts of 1ncA.d=ntal organlsms were .

~Fean,

g

recorded, and tha presence, of foreign fishing vessels was not:ed._ . A S I
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Table l.——Station locations and o;her pertinent data
Augzust PhasebI Statiocas o
I. ) o Bottom  Tozal .
aFlcn o : . tgmo. w2Eght | -
numbar Grid _ Lat.’ _ Long. Loran baarinmgs Bepth(g):v (,C)‘ . saxid(kg) - -Gear
|l39 31AG 35245' 74251' 3H41552 3L14800 143 13 " 118  Yan.#41
2540 31AG 35,45 . 74 52’ 3841547 3114800 . 110 - 13 33 ..~ Yan.#4L
gL 31AG ° 3546' 74537 3341551 3L14805 91 12 © 50 Yan.#41,
2 31AG  35047" 7457" - 341534 3L14813 - 57 14 - o27 Yan.#4L
2543 130G 357487 .75°00'  3H41520 3652908 49 16 27 Yan.f#41
, ltag  swp  36%16'. 74%9'  3m41a72 ams2910 179 .. 11 . .56 f;iééﬁfﬁii
A 31AD  36.18" ¢ 74°5L' - '3H41879 3852920 1 - 9L . . 13 - 42 © Yan.f#41
2546 31AD 3619 74 53" ' 3A41883 3852926 . 70. . . 12 42 Yan.f#41
zilféli 31AC€’:f36_23'ff:74_57fff~‘3H41907"3H52940‘ = 37-*;';*'if14 R L YR Yan.w4l_
2548 3288 . 36%46' 740417 3@42232 3152930 121 T T 7 Y
49 323A 36.48' | 74 42"  3H42238 3652936 91 11 23 " Yan.#41
50 323A 36 47" 74045 3E42213 352945 68 - 11 27 Yan.#41
25510 - 328A 36 487 - 74 51 3842197 3852955 49 11 16 . Yan.§51
,lxgust-PhasevII Statiohs - | | i
2052 32aB - 36032'  74044'  3HA2070 3852921 278 1 12 Yen. 41
53 32aC . 36028' - 74047 3H42003 3852922 132 14 9 WT
54 32aC  36024' 74048 3H41955 3H52919 117 14 "I87 . . Yan.f41
2555 324D 36 %197 740497 . 3H41908 3E52915 135 14 0. . W
55 324D 36°15' - 74748' - 3841865 3HS52911 . 121 14 . .54 - Yan.f4l
57 32AE . - 36 09""-74048'i.‘ 3841801 3H52905 130 13 Tl LW
2558 324E - 36003" 74049 . 3H41T43 3H52900 124 T13 55 . wWT
’ 1|59 ~ 324AF ._‘35058' 4;74049' - 3H41679 3H528%6 . 124 13 - ... I28 " Yan. {41
> B 37&?'- 35053707 74°51' 3341626 3852894 154 12 - TG Yan, #41
_lgtamber Phase T Station.s,‘v - | -
2@62 31AG  35044'  74050' . 3EA1543 3L14795 134 w81 Ya.m
63 31A¢ 350457 7453’ 3H41540 3L14797 97 12 81 Yan. 41
64 31AG 35 45" 74 56' 341520 3L1 68 13 63 . ° Yan.{4l
2565 30AG . 35744 75°02' 3441472 48 16 68 Y Yan. 41
' !56 32AD 36215' 74048' 3H41.859 152 12 52 Yan_f41
2557 31AD 36 14' 74 50" 3341838 3E52915 86 12 122 Yan.#i41
58 7 31AD  35.15' T4, °53% 3341840 3H52922 57 14 30 Yan.#41
69 20aD  36°157 75700 - 3H41801 3H52937 37 15 72 Yan. 41
76 328n 360457 74°40° | 3442226 3W52924 146 12 57 Yan. 41
B2 3288 36_45' 74 43 34472204 3152933 86 19 72 . Yan.f4l
2573 328A  35045" 74046 3H42193 3H52941 64 11 25 Yan.#41
3154 ° 76°51'  3H42173 3352953 15 10 ‘

 Yan.#41



Table 1.—(Cont.)

Septamber Phase IL Stations .-

Bottom
Station : e - ctemp. L7 weightt LR
numbay Grid - - Lat. - Long. Loran bearings - Depth(m) {(C) squid(kg) J
2575 3284 36°42' 74°44% . 3m42172 3852933 79 . . - =1l g
2575 32AB 36036°  74°46¢ 3H421Q0 3852830 - 77 .- .11 -
2577 32AB 36931 74%46'  3m42047 3852925 . 82 .. - .10 - T
2578 | 32AC  36°28"  74°49' 341978 352921 0 84 ... 21 oY
2579 31ac 36%217 0 74910 3341917 3852919 - 82 . vl 11
2580 31AD 36°15" © 74951 3841845 3E52918 . -79 0 11
2581 - 31AE° 36°107 - 74955' . 3941780 3B52920 49 - . 14 .
2532 31AE 36°05"  74°56'. 3841724 3H52917 - 53 ... o014 0T
2583 ‘31AE 36°01% ¢ 74°59% . 3H41663 3H52919 37 .0 190
2534 . 31AF 35256t1< 75200" | 3H41607 352916 42 0 . 117
2585 31AF - 35°52'  75%00° 3841564 3052911 - 46 - .o 17 oo
2586 © 30A6  35°%6' 75°%1'  3B41507 352908 44 17 oL
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At each station of both Phase I and Phase II, hydrogrephic data were
obtained by an expendable bathythermograph (XBT). During the Phase I segrment,
when steaming between tramsects, additional XBT casts were made (Figure 1
and 2). The collection of these data afforded both the delipeation of bat';tom
isotherms and temperature proflles in the study area. » ‘

" Analysis of data in relation to abundance required that a catcn.—aer-
wnit-effort (CPUE) be defined. - The stratified wmean catch (kg) of-;_LoZ_.

pealei” per 30-minute tow time, calculated after a ].og'e transformation, was -

R

‘ utilized as an index of relative abﬁxidance." Loée' rean catches of 'sauid have . -

'been. employed by Serchuk and Rathjen (197!.) ‘and . Summers’ (1969) on the baals _
that the frequency distributions of catcnes were postlvely skewed due ta the"iyy':
patcblness of squld dlstrihutlcn.

mzsdms ANDDISCUSSION — © <o

Distribution

-

Maxi mum log mean caten.es occurred in the southernmost tra.nsect (35 45 N)

for both months (Figure 4). The 1og mean catches decreased steadily as

latitude increased. September 1og rean catcnos vere slightly higher than

August at all transects with a maximum looe mean catch Of 4.16 (5+ kg) in the

' _‘southemmosr: tra.nsect whan mopths were cozbined.

The dlstribution of L. peal«% with relatz.on to depth is shnwn in rloure 5.

Lonv-—rlnned squid were prosent in all depth zones sampled w:Lth ma}cb.mmi catches

ir the daener zZones (LO-—lGO‘m) (73-183m). Seotemer was the month 01: maxirium -
"Dundance in a;l depth zones except in the 50-100fm (9].-1 83m) zones. Hara, loge
rean catches for August were slightly higher. During th= August cruise, a ‘
minimum value was obtained in the 20-30 fm zone. From this m.nlmmn valt,e the .
log, mean catches of L. peclei’ increased with depth. The individual Ehase I
station looe mean catches for each transect are shown in Figure 6.

The relative abundance of L. panev, in relatlon to bottom water temp=ra-—
tures was calculated, Although the temperature range in the study area was '

somewhalt restricted (11——160(!), optimum loge mean catches occurred at 13°C. When
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“then size decreased with increasing depths. 'l'he occurrence of squid eggs a.nd'_ N
‘determ;ned for both the August and September crulses (Figure 8). The 4ataah"'“

~were analyzed in accordance with the findings of Summers (1968 1971). It is

‘were not a meanlncful component of the catdh.

’ Auvust Phase II cruise, modiflcatlons of the experimenta_ 151 (6’.1m) winv'i

-13~

mean temparature and catch values were combined by month accordiﬁg tc‘éepth ‘
zone, a correlation between temperature and catch was difficult to discern.
Mean catch values increased with greater depths, yet mean pempeiatures ware -
sinilar acong the 30-100 fm (55-183m) zomes (12.5 - 13.2°c). Notably, the
highest recorded mean temperature of 14.5% (90—30fm) (37-55m) produced tbD 'ﬁ'-“

lowest catch.

Size Composition

‘ﬂ; The mean.dorsal mantle_lenoth of L pealez was leghtly lonoer at each v
depth. zone for spect.n..ns— captu::ed in Sep:ember (I":x.gure 7). - During August,e =
similar mean aorsal nantle lengths were observed for all depth zones. During

September, larger L. peale'z, vere noted in the 20—30 Fm (37—-55m) depth zone;

'relatively small squid (ca. 1 cno during this study perlod suagested an. ex- B

‘tended breeding season in this portion of its range. ,'

Dorsal mantle length frequency distributions for Lolzga peaZeL were

apoarent in Flgure 8 that the 10 cm wmodal peak, representing squid less than Af“;

one year old, dominated offshore catches. Two year olds ‘were present, but

Gear Evaluatien:ﬁ

The Phase IT secment of tne study was Lsed to evalLaee gear;e'DuIJn? tHe

trawl were ac°°mP115hed Negliglble catches of any benthic organisms during .fi'
the first two tows required the. addition of weight to the wings and the re— -

woval of floats from the headrope. Furthermore, 1/2“ (1. 27cm) chain 1ag 1innsvf

were added just prior to the second cruise. The quantltatlve evaluation of

this pet in releation to stendard gear was, therefore, only accomplished duringw-

the September Phase II segment. » » o
- The log mean catch of the standard WO- 41 Yankee tra wl was. slightl

, greater than that obtained with the ezperlmental wing-trawl.(4.04 and 3.96
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respectively). Within the 40-50 fm (i3—91m) depth. zone, catt_:ﬁes o-f; squid’
were consistently .greater with the standard gear. In addition, the weight : .-
of squid relative to the overall catch was significantly higher. On the -
_other haad, the exper'in:ental'trawl appeared to be at least as effif:ie_nt as -
the standard gear within the 20-30 fm {37-55m) zone in both.lége ﬁelan'squid. :

catches, and 1o the weight of squid relative to the overall catch. -

Foreign Fishing

4 Five foreign stern ﬁrawlers werée sighted in the study are.a'..‘ "Fo;lr wéfe
Spanish trawlers, and one not/ in the mediate v1c1n1ty- was not 1dentified
All of the trawlers were’ f:.shlng the 50-—100 fm (91—-183m) depth zone, pre— :

sumably :Eor squ:t.d and butterfish.

Other Cormercially Iumortant SE“C:LES

Two' other commercial_y important species, butterfish (Pepmlus trmacmtﬂxs)—“i"
and Atlantic deep sea scallops (Plactopecten magellanicus), were caught in SR

commercial quantities incidental to squid. Butterfish were abu:ndant and widely I

distributed throughout the study area. However, practlcally 2ll were under :

15 em FL and of no commercial value in exist:.ng domestic markets. In. the 40—
50 fm (73—91m) depth zone at ca. latituds 36° 43'N 150 pounds’ (67 xg) of sea
scallops ware cauoht during a 60-minute tow. Other sea scallop catches'were‘
scarce, ranging from 5-50 pounds (2.3-22.6kg) per 60-minute tow. ST 'f'j-‘.'i‘?' l
A complete species list by depth zome is shown in Table 2. Thls l:i..:.t con—- I

tains a number of cotmexci ially important or nonentlally 1::1pmta.nt: comercial

speci es, howaver thesea specles were not capturpd in com).c:Lal qu.antltles or S

were of no commercial interest to domestic markets. .

Additional Observatioms of 'IL. pealei'- other than August and Soutember 1974 -

During the period Octcber 1973 through May 1975, the R/V DAN MOORE was en--::"
naced in two projects, a s._udy of floundar, aand a pmJect concervinv pelagic '
anadromous fishes. A total of 161 stations of 30"an;€3 duration was sampl‘_d T
during this period from Cape Hatteras to Cape Henry in water of 3-20 fms (5. 5—-
37m). LoZv,ga pealei were present during. every month in small concentrutions ,
(uader &4.5kg) over the entire area, but the highest concentrations (over 22.7kz ) I

were recorded off Cape Henry during April 1975,
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Table. 2.—Species list

20 -~ 30 fm

Bonito, Atlantic (Sarda sarda)
Burr:.ish striped (Chilomyetarus schospfi)
Butterfish (Peprilus tricanthus)

-CLtlaSSflSh Atlantic (Trichiurus Zepz‘:ur'us)

Filefish (Alutera sp.)

" Filefish, planehead (Monacanthus hz,sptdua)

Flounder, fourspot (Paralzentrzys obZonguo)

'Flownder, ocellated (Ancylopsetta quadmcellata)
. Flounder, summer (Parczlw?'thys dentatus) - .

Goosefish (Lophius americanus)

Hake, spotted (Umunyc-&a rogzus)

‘Herring, rownd (EZirwmens teres)

Jack, horse-eye»(C’dranx latus)

_ qum‘ dory (Zenopsis ocellata)

Octopus (Octopus vulgarius)

'Porc-y, longspire (Sterotomus caprinus)

Puffer (Sphosroides sp.)

~ Scallop, Atlantic deepsea (PZactopacf;en ngellcrmcus)

Scallop, calico (Argapecten gthbus)
Sea bass, black (Certrapmstzs smata)

‘Seahorse, lined (FZ ippocampus erectus)

Searobin, northem (Prionotus carolznns)

' Searobin, striped (Prinotus evolans)

‘Shark, angel (Squatina dumerili)

Skate, clearnose (Raja elganteria)
Skate, rosette (Raja garmani)
Squid, long-fimmed (Ioligo peaZe‘L)

'Squid, short-finned (Ilex <lleczbrous)

Stingray, rough~tail (Dasyatis centroura)

Weakfish (Cynoseion regalis) - e

17—




‘- Coosefish (Lophzus memcarus)

Table 2.~-(Con't)

Windowpane (Scophthalmuis aquosus)
Crab, horseshoa (Limulus polyphemus)
Crabs, Jonah & Rock (Cameridacs)

Crabs, portunid (Portumidaz)

30 — 40 fm

-Flounanr, Iourspot (Paralwhtnys oolongua)
“'FloLmdar, summer (Parclichthys denmtatus)

-Froof:v_sh ocellated (Antarmzz'zua oceZZatus)

Hake, red ( Urophyczs chuss)
Ezke, spotted ( Urophyczs z’agm,s)
Herring, rownd (Etrumens terss)
Joha .dory (Zeropsis ocellata) »
Mackerel, frigate (Auxis thazard)
Octopus (Octopus uuzg@ius)
- Puffers. '(Sphoei*oides—s?')

Rag, silver (4driomma Dondz.)

Scallop, Atlantic deepsea (Plactopecwn mageZZcmwus)

* Sea bass, black ( Centropristis striatal
Shark, angel’ (Squatzna dwrzemlz)
Skata, c.laa.rnose_ (Raia 0750:7’1:37’?,6:)
Skate, rosette ‘(Ra’j.a garmentl)

Squid, longz~finned (Loligo pealet)
Squid, shoxt—finned (Ilex illecebrous)
Starfish (Echinoderma) | |
Crab, horseshoe (Limulus poZJpnerms}
Crabs, Jonah & Rock (Carcridae)

. Crabs, portunid (Portunidae)

.




Table 2.——(Con't)

40 — 50 fa

Boarfish, deepbody (Antigonia capros)
Butterfish (Peprilus triancanthus)
Cunner ({Tecutogolebrus adsparsus)

Flounder, fourspot (Paralichthys obZorgu:_s) R

- Goosefish (Lophius americanus)

Hake, silver {lJerZuccius bilinears)

~ Hake, spotted (Uroprzyczsregmus)
Herring, rov.md. (Etrumsng teres)
 Johm dory (Zenopszs ocellatal

- Mackerel, frigate (duzis thazaz'd)

Octopus (Octopus vulgarius)

- Puffer (Sphoerdides sp.)
Rag, silver (Ariommea bondi)

Scallop , Atlantic deepsea (Plactopecten mgellmzcus)
Sea bass, black (Centropristis striata)
Sea turtle (Chalontidaz) '

Skate, rosette (Raja gaymani) .

. Squid, lonu—:mn°d {Zoligo - p.,alet)
1 Squ.d short-finned (Ilex mZZecebrous)

Starfish (Asvarozdea)
Crab, horseshoe (Linulus polyphemus) -

Crabs, Jomah & Rock (Carcridaz)

" Crabs, portumid (Portunidaz)

50 — 100 fm

" Boarfish, deapbody (Antigoria capros)

Butterfish (Peprilus triacanthus)
Dogfish, chain (Seyliorhinus retifer)
Flotmder, fourspot (Paralichthys oblongus)

Goosefish (Zophkius americanus)

~19-




. Skate, rasette.(Raja ga_wz)

' Crab, horsashoe (Limulus powpaer'ua)
. Crah, walk1n° (Cbrc”zdze}

Table 2.,—(Con't)

Hake, red (Urophyctis chus)

Hake, silver (Mzrluccius bilinearis)
Hake, spotted (Urophycis regius)
Eerring, rowmd (Eitrumeus terzss)

John dory (Zenopsis ocellatus)
Mackerel, chub (Scbrzbef Japonicus)

' Buffer (Sjngwez’ozdes sp- .)

Sea bass, black’ (Cenmpmsms striata)-

' Sea;ob:m., armored (Peristedion mnta*w-r) RSN
’ Se,arqbin, rizspine (Peristadion trwrr.psom,) B
.. .Searobin, ‘slénder - (Peristedion gracile)

Shark, angel (Sqizdtiﬁé dumerili)

"~ Snapper, glasseye (Priacanthus crusntaius) _
Snipefish, longspz.ne (Macrorhamphosus scolopa.»)
Torpedo, Atlantic (Torspedo nobilicra)

, "Lobate; > American (Bomarus aremcarua)
' iSqu:Ld, long-finned (Lolige pealsi)
-‘Sqﬁid, shor;t-‘_-_fiﬁnedv (Ilex tllecebrous)
- Starfish (4steroidecl' . ) -
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- 5.-5The mean dorsal mantle 1en°th5'were.sllohtly lonaer dur:mu th° month_of

SIRDMARY

1. Sampling for ILoligo pealei was conducted in the oceanic waters of
North Carolina and Virginia from ca. latitude 35° 45'N to ca. latitude..‘
36° 45'N, and from 20 fms to 100 fms (37—18320 in depth, during August
through September 1974, ’

2. The maximum log, mean catches of L. pealei , occurred at the Sduthermosti"
" tranaect of t&e study area. The loge-mean catches’dec;eésed wifh'increesing:>

'ﬁ 35 Septemher was the month of maximum abundance. L. pealez was prosent in o

all.depth.zones sampled with,maXLmum.lov mean catch.s in,the 40—100 ﬁn

(73—183m) depth zomes . - :ﬂ‘y_i_

':-1-4;'fThe d15tr1bution of long—finned squld 1n reletlon to bottom temparature .

‘was’ calculated " The temperature range was somewhat restricted (11 .C -

16° C). The maxioum looe mean catches occurred at 13 C.

“*}fo;-September, and decceased.with depth. During Aucust the'maan dorsal mantle.

lengths were simllar for all depth zcnes."'

6. The length frequeﬁci'distributioﬁ'of 7L;'pealei'\wés d'termiﬁed The data f"‘: f

were analyzed and a 10 em modal peak,’ reoresentincr squld 1ess tban one year

- ol d domlnated the offano*e catches.

7. The log maan catches of the No. 41 Yankee trawl were slicghtly greater than ,

the experlmencal 151" (46.1m) W1na trawl. The No. 41 Yankee trawl was

rore efficient iﬁ the capture of squid in the 40-50 fo (72-91m) depth zome.
The experimental wing trawl proved to be at least as efficieet es the No..4lh'
Yankee trawl in the 20-30 fm (37—55uo depth zone ' T

8. Five foreign stern trewlers were sighted flshlno in the 50-100 fm (91—183m)

™,

depth zone off North Carolina.




9. The commercially important species butterfish (Peprilus triacanthus)
and Atlantic deep sea scallops (PLacuopecten magaZZartcuo) were the -
only species captured in significant commerc1a1 qu_ntvtles incidental

to squid.
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CII.

Hand]ing of Live Crabs

This phase of the project was completed with the submission”_i
of-a joint report by the Industria] Extension Service, School of
Engineering and fhe'Department of Food Science, N. c. State
University to the Department of Administration, State of North
Carolina in December 1974. A copy of this report entitled,
"Devé]opment of Improved Handling, Ho]ding andvTranéporting’
Tecﬁniques for N. C. Blue Crabs" by‘N B. Angel, G. L. erw; N. B.
Webb and W. S. Otwell is enclosed (Enc]osure 1) Additional

cop1es are: ava11ab1e upon request

Handling and Procesing .of Squid

~ Sampling trips conducted by R/V Dan Moore Aﬁgust 19-30 and

 September 16-27 were described in the Quarterly Progress Report.

for July 1 to September 30, 1974. The first trip resulted in

harvest compostion consisting of 98% Loligo peali Lesueqr;'and 2% T1lex -

i]]ecebrosus,~whi]e the second trip harVeé% was .100% of the former .

spec1es.

Processxng investigations, conducted at the N. C. State Un1vers1ty

‘Seafood Saboratory, Morehead City were aimed at gaining awareness of -

body structure of the species'and knowledge of its proximate composi-
tion. The work involved separating a representative sampling of the
catch intd‘weight categories, dividing each category into component

parts, and analyzing each portion in its relationship to the whole.

- The yield of cleaned and skinned mantle was considered relevant to

future utilization experiments while cooking losses, based on




boiling water, seemed 1ikely to provide guidance in designing B
future processing steps.
The relationships referred to in the previous paragraph
may depend onlhow the squid have been handled at sea, and;upon
.measures employed in- seeking optimum preservation. The experi- o
mental design specified for hand]ing the catch aboard the R/V
Dan Moore involved dividing representative'sampiings of the catch |
" into three lots to be chilied as rapidly as possible viz (i) by - — -= -
. direct contact with ice, (2) by immersion in refrigerated'sea T
. water, followed by icing, or (3) by initiating freezing as. rapidiyi“"
as pOSSibie Upon returning to port 1ots, (1) and (2) were
classified, sub-samples separated into body components, packageddﬂ‘
and frozen for 1ater examination. Lot (3) was thawed, subJected A
to similar handiing, then refrozen for later examination. e
The data presented in this report are Catch Compostion (Enc]osure 2),
Proximate Anaiy51s of the Whoie Squ1d (Enciosure 3), Component |
'.Parts of the Whole Squ1d (Enclosure 4) and Component Parts of the
Raw and Cooked Mantie for Various Weight Ranges (Enc]osure 5)
These data will be analyzed statistically for preparation of the
tinai- project report. | '

Mr. Y. Takegémi]vde5cribes Loligo peali as rather thin in

fiesh, only sold in 1imited quantities in Japan @ u. s. $500/Metric

TLetter to Mr. Alvah Ward from Mr. Y. Takegami, Hoko Fishing Co.,
Ltd., Tokyo, Japan, May 17, 1974.

|
Preliminary compilation of the data has been accomphshed : l
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Ton (22.7¢/1b.) CIF Tokyo. Those caught by Japanese trawlers,

L because of better qua]ity which they attribute to rapid freezing -
at sea and packing standardization are sold at U. S. $900/Metric
Ton‘(40.9¢/1b.) CIF Italy. "Packing Standardization"; fo‘which he
reférs, is based on the following categories, packed in 580mm x

325mm x 80mm (22.8" x 12.8" x 3.1") blocks:

WHOLE SQUID PACKED IN 13 KG. BLOCKS

Size Description No./Block Wt./Unit
' S - (Grams)
| Very Large | 1 to 25 500+ v
Large . 26 to 52 250 to 500
Middle, ' 53 to 130 . 100 to 250
Small B 131 to 260 .50 to 100 -
Very Small . ' 261+ 50~ '
2

" Fisheries Development report® estimates the total European™ -

and France aﬁ'the major consumers. It is Stated tbat fhe most
suitable product form in all markets is whole, cleaned (eyéﬁl
removed) skin on fish. Because of its simplicity it ‘is fecommendéd
that the whoie fish product form be marketed in Europe, at least

initially.

2Fisherie;s Development Limited, London, (National Marine Fisheries .
Service, New England Fisheries Development), January 1975.

‘market for squid to be 113 million pounds based on Spaih, Italy, —

e v e
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SIZE GRADING ‘ Do
Length of Body , : ' Weight e I
Less than 19 cms. (4") 50 - 100 g (2 - 3 1/2 oz) f I
10 - 15 cms (4" - &") 100 - 150 g (3 1/2 - 5 o0z)
15 - 20 cms (6" - 8") 150 - 200 g (5 - 7 oz) T
20 - 25 cms (8" - 10") 200 - 300 g (7 - 9 oz) l
25 - 30 cms (10" - 12") 300 - 400 g (9 - 11 oz)
Over 30 cms ~  (Over.12") Over 400 g (11 oz) ,
Other suggestions which have been made for mérketing_éa—tiiﬂ~-,::¥ R
are: - e S l

e ——

])"Squid should be block frozen with a distinct preferéf;éé for a

: blast frozen product, 2) Individual blocks should be wrapped in I
" flexible film (e.g. polythene/polypropylene) envelopes. | .
In this and other assessments of market potential in 'foreign-"_. . l

" countries it is clearly indicated that there is competition. Breaking

Bl e

iﬁto this mérket_must 5@ done with-regard”to meéting or excééding
present quality_standards at mérket priﬁes not expécted.to impra;e i
-in the face of presentjb;sjness'out}odk."These observatidns qssdmé?f
techno]ogical impqrtent buéiness out]ook..’Theséiobserﬁationé'assﬁhé:
techno]ogicai iﬁportance in attempting to judgé what requirements
must be met by'N.‘C. fishérhen in attempting to harvest this resource

There are two apprbaches to the utilization of squid in the U. S. )

U. S. and 2) Developmentof totally new products. Kaliksteind ex-
" plored the subject of marketability 6f squi‘cih.“‘:' Attempts to introduce

portions of squid with eye appeal (cleaned mantles) into dishes

market viz. 1) Modification of existing foreign products for the - I

- HKalikstein P H " . B ' :
' > P. H., "The Marketability of Squid," Massach .
of Technology, Report No. MITSG 74-24, MaquO, 1974 usetes Institute

R Y e St
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III.

Tikely to have domestic consumer acceptance, evaluating results
through taste panels and,market research tecﬁniques, has provided  ,
useful information. | | |

The seafood laboratory at Morehead City via Thé Nutrition
Leqders Advisory Committee, has been working onthe modification
of existing product types to utilize squid tissue. Squid |
sukiyaki has met with good acceptability by taste panels. The
use of'squid to extend énd augment protein qua]ity of other
seafodds appears promising, e.g. clam chowder, in combination With -
mechanicaily deboned fish meats, etc.
Research Plans for 1975
| The.development of‘new products and.the expansibn of markets
for food producfs which'have.nét been widely accepted in the U. S.,
such as squid, requires extensive scientific research on functfﬁna1;;
propé?tieé_in order to accomplish the visual- goods on a sound basis.”
Therefore, résearch wij] be conducted on the functional pfbpertie$ ; '

of squid muscle proteins-during 1975. Theserinvestigatiohs will

" be extensive; reviewing the various types of functional property

eValuétion techniques for_many types of food proteins with théif .

subsequeht application to squid pﬁoteins._ADue to the.need forvfhe:ja
de§e1opment, these technﬁqués, it has been requested that the projeﬁt‘
completion dafe'be exténded from June 30, 1975 to December 31, 1975.

In addition, furfher work will be done on the ‘modification of

_existing products to utilize squid tissue e.g. the use of squfd in

a seafood pizza.
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‘Enclosures:
1. "Development of Improved Handling, Holding and Transporting
Techm’_qués for N. C. Blue Crabs." o
2. "Catch Composition" ‘
3. "Proximate Analysis - Whole Squid" ' T
4. "Compohent Parts®
s, "Component Parts ﬂ‘Remoying‘énd Processing Mantle"

\ 5
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PROXTMATE ANALYSIS - WHOLE SQUID

TRIP #1 8/19/74 - 8/23/74

|1 |

Loligo peali

Weight Range Treatment Moisture Fat Protein Ash
0-50 Iced  78.50% 0.60% 15.787 2.66%
Prechilled 81.01% . 0.50% 14.62% - 1.28%
Frozen 79.08% 1.417% 15.437% 1,267 -
Average. . _= 79.53% - 0.84% —. 15.28% .. 1.73% =) -
51-100 - . Iced ...  78.43% . 0.61% . = 16.22%..n  1.59% .|
c Prechilled -80.28% *° __0.447.°:- _ 15,067 -.. . 1,387 i
Frozem . 79.067 ... .0.68% - 16.35% - - 1.24%.;;;
Average - . ‘ 79.26% - 0.587 15.88% . 1.40% - -
101-250 ‘Iced 78.01% = 0.54% . 16.69% 1,497
Prechilled 80,257 . . 0.467 16.15% 1.4 -
Frozen 77.29%.. . . 1,157 17.097 | 1,487,
Average 78.52% 0.72% 16,647 1.46%
250=500 ... Prechilled :-77.94% . .  0.47%°7.  17.58% 1.2 l
. .

B et
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